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Lw lw lv zhoo nqrzq lq wkh wkhruhwlfdo olwhudwxuh rq ghuhjxodwlrq/ wkdq dq| lq0
irupdwlyh vljqdo zloo eh xvhg wr jlyh wkh up dssursuldwh lqfhqwlyhv1 Wklv sdshu
suhvhqwv d prgho ri ghuhjxodwlrq wkdw gudzv rq wkh pxowl0wdvn prgho ri Krop0
vwurp dqg Plojurp +4<<4,1 Vxflhqw frqglwlrqv duh ghulyhg iru ghuhjxodwlrq
wr eh rswlpdo ghvslwh wkh h{lvwhqfh ri d vljqdo wkdw frqwdlqv lqirupdwlrq derxw
wkh up*v dfwlylw|1 Wkh frqglwlrqv hqvxuh wkdw wkhuh lv dq dgyhuvh uhvsrqvh e|
wkh up zkhqhyhu wkh uhjxodwru wulhv wr xvh wkh vljqdo iru lqfhqwlyhv1
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5Rqh ri wkh shuhqqldo sureohpv wkdw uhjxodwruv idfh/ lv wkdw wkh wdujhw up lwvhoi lv d sulpdu|
vrxufh ri wkh lqirupdwlrq rq zklfk uhjxodwlrq lv edvhg1 Vxfk d uholdqfh e| uhjxodwruv eulqjv zlwk lw
wkh ulvn ri vhoi0vhuylqj ehkdylru e| up lqvlghuv1 Wkhuh lv d jurzlqj hpslulfdo olwhudwxuh lq dffrxqwlqj
wkdw kdv irxqg hylghqfh ri pdqlsxodwlrq e| h{hfxwlyhv1 Khdo| +4<;8, dqg Krowkdxvhq hw do +4<<8,
kdyh vkrzq wkdw pdqdjhuv rq erqxv sodqv pdqlsxodwhg hduqlqjv wr lqfuhdvh wkh suhvhqw ydoxh ri
wkhlu sodq sd|phqwv1 Oohzhoohq hw do +4<<9, ghprqvwudwh wkdw pdqdjhuv dovr vwudwhjlfdoo| glvforvh
lqirupdwlrq wr pdqlsxodwh furvv0up vwrfn shuirupdqfh frpsdulvrqv1 Wkh sdshu e| Ilvkhu dqg
PfJrzhq +4<;6, glvfxvvhv wkh xquholdeoh qdwxuh ri dffrxqwlqj phdvxuhv ri surw1 Doerq dqg Nlue|
+4<;6, qg hylghqfh ri pdqlsxodwlrq ri frvwv lq Dxvwudoldq uhjxodwhg upv1 Dffruglqj wr Vsxoehu
+4<;<, _Wkh frpsolfdwhg sulflqj irupxodv hpsor|hg e| uhjxodwruv doorz iru frqvlghudeoh glvfuhwlrq
dw hdfk vwhs1 Wkxv/ frqvxphu ru up lqwhuhvw jurxsv pd| kdyh vljqlfdqw lqxhqfh rq wkh udwhv
wkdw duh xowlpdwho| fkrvhq/ li wkh| fdq dhfw wkh ghflvlrqv pdgh lq wkh dssolfdwlrq ri wkh sulflqj
irupxod% +Vsxoehu +4<;<, sdjh 5:7/ sdudjudsk 5,1
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8Li d lv dvvxphg wr eh ghfuhdvlqj hyhu|zkhuh/ L pdnh dvvxpswlrqv wr hqvxuh wkh yldelolw| ri wkh
up1 Lw lv vxflhqw wr dvvxph wkdw sulydwh uhwxuq lv D . d+h,/ dqg wkdw P uhfhlyhv dq lqfuhdvh lq
kxpdq fdslwdo wkdw fryhuv wkh orvv lq d1
9Jdoh dqg Doohq +4<<5, dqg Vslhu +4<<5, duh lqvljkwixo slhfhv wkdw h{sodlq krz dv|pphwulf
lqirupdwlrq fdq ohdg wr frqwudfwxdo lqfrpsohwhqhvv1 Wkh suhvhqw sdshu h{sodlqv krz lqfrpsohwh
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frqwdfwv fdq dulvh zlwk sxuh prudo kd}dug1 Krzhyhu/ wkh dlp ri wklv sdshu lv pdlqo| wr ghyhors
d wkhru| ri gh0uhjxodwlrq dssolfdeoh wr glhuhqw uhjxodwru| hqylurqphqwv vxfk dv prqrsro|/ U)G/
dqg hqylurqphqwdo uhjxodwlrq1
:Wklv dowhuqdwlyh zd| ri prgholqj wkh glvwruwlrq whfkqrorj| suhvhqwv derxw wkh vdph ghjuhh ri
whfkqlfdo glfxow| lq vroylqj wkh prgho1
;Sxuh +dv rssrvhg wr sduwldo, qrq0yhuldelolw| eh fdswxuhg lq wkh suhvhqw prgho e| dvvxplqj
wkdw wkh pdqdjhu lqfxuv qr frvw lq fkrrvlqj p1 Wkh ghjuhh ri yhuldelolw| ri v fdq eh ghqhg dv wkh
dffxudf| phdvxuh m  vm1 Lw lv fohdu iurp wkh glvfxvvlrq deryh wkdw yhuldelolw| zloo eh ghwhuplqhg
hqgrjhqrxvo| lq wkh prgho1
<Qrwh wkdw yhuldelolw| lv ghqhg dv lqirupdwlrq wkdw wkh uhjxodwru fdq xwlol}h/ l1h wkdw fdq eh
suhvhqwhg dv hylghqfh1 Wkxv/ ghvslwh wkh idfw wkdw wkh uhjxodwru fdq fdofxodwh wkh xqghuo|lqj dfwlrq
fkrlfhv ri wkh up/ lw fdq rqo| yhuli| wkh pdqlsxodwhg shuirupdqfh phdvxuh 1 Lq rwkhu zrugv/
yhuldelolw| e| wkh uhjxodwru ri wkh vljqdo  lv glvwlqfw iurp wkh delolw| ri wkh frxuw wr fdofxodwh wkh
htxloleulxp ydoxhv ri { dqg p1
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? 3/ wkhq lw lv dvvxphg wkdw # ? 3/ dqg d # A 31 Wklv hqvxuhv wkdw P zloo dozd|v zlvk
wr rshudwh wkh up1
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44Wkdw lv/ zh frxog irupxodwh wkh frvw ri hruw dv !+w,/ zkhuh w @ {.p lv wrwdo wlph wlph vshqw
rq wkh wzr wdvnv1 Fohduo| zlwk olplwhg wlph W / zh zrxog kdyh olpw$W !+w, @41
45Wkhuh duh vhyhudo lqwhusuhwdwlrqv ri wkh delolw| ri d sulydwh rzqhu wr dssursuldwh dvvhw ydoxh1
Wkh prvw vlpsoh fdvh lv zkhuh d lv hperglhg lq wkh sk|vlfdo dvvhw frqfhuqhg1 Khuh/ ydoxh fdq rqo|
eh uhdol}hg rq vdoh ri wkh dvvhw1 Lw lv dvvxphg wkdw wkh sulydwh pdqdjhu kdv wkh uljkw wr frqgxfw wkh
vdoh ri wkh dvvhw lq dq| zd| vkh sohdvhv/ dqg lv wkh lqlwldo uhflslhqw ri wkh ixqgv iurp vdoh1 Li d lv
lqwhusuhwhg dv wkh dgglwlrq wr surwv iurp dfwlrq { wkdw duh qrw hperglhg lq wkh sk|vlfdo dvvhw/ zh
lpdjlqh wkh sulydwh pdqdjhu ehlqj wkh lqlwldo uhflslhqw ri ixqgv/ dqg U rqo| deoh wr edvh wudqvihuv
ru wd{hv rq d pdqlsxodeoh uhsruw1
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up lv rzqhu0pdqdjhg ru forvho| khog1 Wr prgho wkh lqwhudfwlrq ehwzhhq d uhjxodwru dqg d up
wkdw lv rzqhg e| rxwvlgh lqyhvwruv lv dqg lqwhuhvwlqj wrslf iru ixwxuh uhvhdufk/ exw eh|rqg wkh vfrsh
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ri wkh suhvhqw sdshu1 Vxfk d sdshu zrxog qhhg wr dffrxqw iru wkh gxdo sulqflsdo sureohp idfhg
e| uhjxodwruv dqg rxwvlgh rzqhuv1 Krzhyhu/ wr wkh h{whqw wkdw wkh pdqdjhu*v dqg rxwvlgh rzqhuv*
ghvluhv duh doljqhg/ wkh suhvhqw prgho dovr fdswxuhv uhjxodwlrq lq wkhvh vlwxdwlrqv1
47L dp yhu| judwhixo wr p| froohdjxh dqg fr0dxwkru Vwhskhq Nlqj/ zkr zrunhg rq wklv surri iru
dssolfdwlrqv wr d uhodwhg prgho1
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Diagram 1: The effect of a change in
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